The amino acid sequence of the major components of the silver gull feather calamus has been determined and compared with that of the emu. The sequenator was used with a modified EdmanBegg program to facilitate determination of the sequence of the large hydrophobic fragment obtained on tryptic digestion. The main features of the comparison were: (1) the overall structures of the polypeptide chains were similar, having non-crystalline cystine-rich sections towards either end of the chain separated by a large crystalline region of 62 residues which contained the majority of the hydrophobic and serine and glycine residues; (2) approximately one-sixth of the residues were different in the two species, with the majority of changes occurring in the tails (i.e. non-crystalline or matrix region). The data argue for stringent demands in the selection of amino acids for the crystalline part of the feather molecule, a severity that is probably comparable to the strict requirements for the sequence of some of the enzymes.
Introduction
In a previous paper (O 'Donnell 1973a) the complexity of the proteins comprising the rachis and calamus of feathers was studied by acrylamide-ge1 electrophoresis of soluble S-carboxymethyl (SCM) derivatives. Using a limited number of species it was found that an extract of emu (Dromaius novae-hollandiae) feather gave the simplest pattern followed by that from the silver gull (Larus novae-hollandiae) . Each consisted of two major and some minor bands. The amino acid sequences of one of the major bands (mol. wt 10459) of emu feather was determined (O'Donnell 1973b) . It was found that the polypeptide chain consisted of a crystalline (Suzuki 1973) central section, some 65 residues long, containing predominantly hydrophobic residues together with glycine and serine, while the ends of the chain contained the cystine residues and were non-crystalline. It was suggested that these sections constitute respectively the microfibril and matrix structure of feather (Filshie and Rogers 1962) . Fraser et al. (1971) have postulated a model of the structure of the feather molecule based on X-ray diffraction data, and one of the aims of the sequence determination of feather proteins was to provide information for refinement of this model. The 'constant' and 'variable' residues found when comparing different feathers would suggest which regions of the polypeptide chain are essential for the structure of the crystalline section. Accordingly, in this paper sequence determination has been attempted on the SCM-proteins from the extract of calamus of the feather from a second species, the silver gull (Larus novae-hollandiae) . The flighted gulls and the flightless emus are far apart evolutionarily as judged by taxonomic classification (see Welty 1962; Fisher and Peterson 1964) . A second reason for the work using a feather isolated from a second species was to determine whether there were sufficient differences in amino acid sequences to suggest that the sequence changes between feather proteins from different species could be used to follow the evolutionary developments in birds. Feathers have advantages for this purpose because of the small molecular weight of their constituent proteins (c. 10500) and their availability. Thirdly, to shorten the amount of work necessary for such comparative studies, it was desirable to ascertain whether the protein sequenator could be utilized, especially for the large insoluble peptide of 62-65 residues which gives difficulty in the manual determination.
Materials and Methods

Preparation of Labelled SCM-keratin from the Calamus of Silver Gull Feathers
The silver gull feathers were wing feathers from a single bird and the calami were taken from these. The extraction and the conversion of cysteine to SCM-cysteine residues with iodo[2-14C]acetic acid were done as described previously (O'Donnell 1973a) . In this work there were c. 1· 5-2' 5 x 10 6 counts per minute per .umole of SCM-cysteine. The bands seen in acrylamide-gel electrophoretic analyses of the extracts were separated in an almost pure state by gradient elution from DEAEcellulose in buffers containing 8M urea.
Digestion of SCM-keratin by Trypsin
Freeze-dried SCM-keratin (2 .umol) was digested with TPCK-trypsin as described previously (O'Donnell 1973b) .
Fractionation of Tryptic Pep tides
After digestion the small amount of particulate precipitate was removed by centrifugation. The supernatant was freeze-dried, dissolved in 1 ml 98-100% formic acid and passed through a column of Sephadex G50 in 50 % formic acid. The effluent curve was monitored for radioactivity and also by alkaline hydrolysis on aliquots of each fraction followed by development of ninhydrin colour according to the method described by Chibnall et al. (1958) . The required effluent fractions were freeze-dried. The water-soluble fractions were further fractionated by paper electrophoresis at pH 6·5 or 3·5.
In one case the freeze-dried tryptic digest of the SCM-keratin was dissolved in pyridine-triethylamine and fractionated on Sephadex G25 Superfine in pyridine-ammonia as described by Rees et al. (1970) (see O'Donnell 1973b) .
Enzymic Digestions of Tryptic Pep tides
These were carried out as described previously (O'Donnell 1973b) .
Isolation of 'Overlap' Arginine-containing Pep tides
A thermolysin digest of 2 .umol of SCM-keratin extract from silver gull feather calamus was treated with maleic anhydride (375 mg) to block free amino groups and the arginine-containing peptides were recovered from the extract as described by Fruchter et al. (1970) . These were purified by paper electrophoresis.
Amino Acid Sequence Determinations
These were performed on the small soluble peptides by the 'dansyl-Edman' methods (Gray 1967) with identification of the Dns-amino acids on polyamide sheets (Woods and Wang 1967) . The sequence of a large section of the insoluble tryptic peptide T3 (62 residues) was determined automatically. The peptide (0'6 .umol) was dissolved in 0·2 ml 98% formic acid and applied to the cup of a sequenator of the Edman-Begg type (Edman and Begg 1967) . The amino acid thiazolinones obtained from the machine were converted to the phenylthiohydantoins and identified by thin-layer chromatography on silica gel plates (Inglis and Nicholls 1973) and amino acid analyses after hydriodic acid hydrolyses (Inglis et al. 1971 ).
Other Methods
Acrylamide-gel electrophoresis of extracted proteins, storage of proteins, designation of amide groups, determinations of electrophoretic mobilities of peptides,liquid scintillation counting, paper electrophoresis, radioautography, tritium labelling and amino acid analyses were carried out as described previously (O'Donnell 1973a (O'Donnell , 1973b . Table 1 . Amino acid analyses of whole extract of SCM-proteins from silver gull feather calamus and of proteins occurring in bands 1, 2 and 3 (Fig. 2) of acrylamide-gel patterns of these proteins These proteins were separated on DEAE-cellulose (Fig. 1) . The values are given as residues of amino acid per 100 residues. All hydrolyses were carried out in vacuo in the presence of thioglycollic acid to minimize destruction of SCMcysteine and tyrosine (Sanger and Thompson 1963) Harrap and Woods (1967) . When compared with the analysis of band 3 from emu feather keratin, which is almost identical with the whole extract from emu feather keratin (O'Donnell 1973a) , there is a reversal of the percentages of the predominant amino acids, serine and glycine.
Results
2. Separation on DEAE-cellulose of component bands of SCM-proteins extracted from the calamus of silver gull feather. Figs 1 and 2 show the fractionation achieved by gradient elution of SCM-proteins extracted from feathers in buffers containing 8M urea. The peaks are somewhat spread out but no obvious way was found of overcoming this. After pooling the required tubes the fractions were dialysed against dilute ammonia (0' 01M) and freeze-dried in the presence of urea as described previously (O'Donnell 1973a) . The relative percentages finally recovered in protein bands 1-3 from fractionation on DEAE-cellulose were approximately 21, 42 and 36 respectively. extracted from the calamus of silver gull feathers. Column dimensions were c. 15 by 0'9 cm diam., fraction size was c. 3 ml and flow rate was 30 ml/h. The buffer was 8M urea-O'OIM tris-O'OOIM Versene at pH 8·4. A linear salt gradient consisting of 100 ml starting buffer and 100 ml starting buffer+0'10M KCI was applied at tube 10 (indicated by vertical arrow). Aliquots (50 Ill) of selected fractions were examined by acrylamide-gel electrophoresis ( Fig. 2 ) before the tubes were bulked for dialysis and freeze-drying. Fractions bulked as bands 1-3 are indicated by the dotted lines.
3. Amino acid composition of protein bands 1-3 from calamus of silver gull feather. The amino acid compositions of protein bands 1-3 (Table 1) shows that the only difference is an increase in SCMCys between bands 1 and 3. Such an increase in SCMCys content was also found among the emu bands (O'Donnell 1973a) .
Amino Acid Sequence Studies
Since the amino acid analyses of bands 1-3 of the SCM-proteins from the calamus of silver gull feather were so similar and also since previous work (O 'Donnell 1973b) had shown that the sequences of the major emu feather bands were similar enough to make sequence determinations on the whole extract practicable, it was decided to use the whole extract of silver gull calamus for initial sequence studies.
The molecule of SCM-keratin from silver gull feather contains four arginine residues and there should be five tryptic peptides. However, two of the arginine residues are adjacent to each other and the trypsin hydrolyses between them to yield four peptides. These have been designated n, T2, T3 and T4 starting from the amino terminal end of the molecule. Where there are two different peptides, arising from similar positions (but presumably from different bands present in the acrylamide gel pattern) they have been distinguished as T4a and T4b. Subfragments of these peptides obtained with other enzymes are then numbered from the N-terminus of that peptide. C, Th, Nand PF indicate peptides that have been produced by chymotrypsin, thermolysin, Nagarse and partial acid hydrolysis with dilute formic acid respectively.
(i) Tryptic cleavage of SCM-keratin from silver gull
In a 16-24 h digestion with trypsin 10-12 % of insoluble material was formed. This material had an amino acid composition indistinguishable from that of peptide T3 (which became insoluble after drying the solution) and its amino acid sequence for at least the first 40 residues was identical with that of T3. In fact it seems to be T3 that had partially precipitated. The insoluble material was removed by centrifugation.
The soluble tryptic peptides (including T3 which later became insoluble) were fractionated by chromatography using Sephadex G50 as shown in Fig. 3 , and purified by paper electrophoresis.
(ii) Amino acid composition of tryptic peptides Fig. 2 . Acrylamide-gel electrophoresis patterns in buffer containing 8M urea of bulked protein fractions from two preparations of SCM-proteins from silver gull calamus separated on DEAE-cellulose (see Fig. 1 The amino acid compositions of the purified peptides are shown in Table 2 , together with values found from the sequence determination. Some free arginine was also found in the digest. This presumably arose from the Arg-Arg bond at 92-93.
(iii) Amino acid sequence of tryptic pep tides Tl-T4
The tryptic peptides are considered in turn and the evidence for the assigned sequence is described. Residues identified as Dns-derivatives are marked by arrows pointing to the right. Arrows pointing to the left indicate release by carboxypeptidase or identification by the tritium labelling method.
1. Peptide Tl. There were two peptides Tl and Tla of identical amino acid composition. It is probable that they differed in amide content. In one preparation, using Sephadex G25 Superfine and pyridine-IN ammonia instead of Sephadex G50 and 50 % formic acid, Tla was not present. Peptide Tl was predominant in all preparations and was the one studied. The peptide was ninhydrin negative and therefore had a blocked amino terminus. It was assumed that the blocking agent was N-acetyl since acetyl groups were found in whole feather (Harrap and Woods 1964 ). Chymotrypsin released two major peptides, Tl-Cl and Tl-C2, and a minor one, Tl-C3. Tl-C2 was sequenced directly by dansyl-Edman determination, and mobility determinations by paper electrophoresis at pH 6·5 (Offord 1966) (b) Pattern obtained from paper electrophoresis at pH 6· 5 of an aliquot of each bulked fraction from the Sephadex G50 separation (see Fig. 3a ).
The location of the peptides containing SCM-cysteine was determined by autoradiography. 0, origin.
were in the amide form. Thermolysin treatment on Tl-Cl gave Tl-CI-Thl and Tl-CI-Th2, the first peptide being ninhydrin negative and therefore the N-terminus of Tl-Cl. Tl-CI-Th2 was sequenced directly with the exception of the C-terminal leucine, which was assumed. Peptide Tl-C3 (m = -0'98) was obviously part of Tl-CI-Thl, which thus becomes:
NAc-(Ala,SCMCys,Asn)-Asx, and the mobility of -1 ·12 for Tl-Cl-Thl suggests that Asx at residue 4 is probably Asp. Partial acid hydrolysis or Nagarse digestion of Tl-Cl-Thl released NAc-(Ala, SCMCys) and tritium labelling of the peptide isolated from partial acid hydrolysis showed the SCMCys to be C-terminal. These considerations, together with data given in Table 3 , showed the sequence of T1 to be:
5 Thr 10 15 20 24
NAc-Ala-SCMCys-Asn-Asp-Leu-SCMCys-Gly-Pro-SCMCys-Gly-Pro-Thr-Pro-Leu-~-~-~-SC~ys-~n-gu-~-SC~ys-'01-~ Tl-C! Tl-C2
T1-C3
Tl-C1-Thl Tl-Cl-Th2
Tl-C1-Th1-PF . ..
Tl-CI-Thl-N - Table 2 . Amino acid compositions of tryptic peptides of SCM-keratin from silver gull feather calamus The fragments were obtained as described in the text ( 
Peptide TA direct dansyl-Edman determination gave:
Glx-SCMCys-Glx-Ala-Ser-Arg
This peptide was often found in a ninhydrin-negative form (T2a, m = -0·65), particularly when prepared with Sephadex in 50 % formic acid. This was presumably due to ring closure of the N-terminal Glx (residue 25) which is thus probably GIn. Table 3 . Amino acid composition of some peptides produced from tryptic peptide Tl by the action of chymotrypsin or thermolysin The peptides were separated by paper electrophoresis at pH 6· 5 (E6 •S) and purified where necessary by paper electrophoresis at pH 3· 5 (E3 •S ) or by paper chromatography (CB) in n-butanol-acetic acid-water-pyridine (15 : 3 : 12: 10 v/v). Values are not corrected for losses during hydrolysis and are given as moles per mole of peptide with the final value from the sequence in parentheses (sequences are given in the text). Hydrolyses were carried out at 105-110°C for 24 h For sequence work the ring closure was prevented by isolating the peptide from a tryptic digest of the whole extract using Sephadex G25 Superfine in pyridine-IN ammonia (Rees et al. 1970 ). The sequence is thus: 25 30 Gln-SCMCys-Glu-Ala-Ser-Arg, --+ --+ --+ --+ --+ --+ and the m6.5 of -0·33 agrees with a net negative charge of one. There also exists a peptide with GIn at position 27 (see overlap peptides in Table 5 ). In fact, the Glu residues at position 27 may all have come from GIn residues during preparation in 50 % formic acid. Peptide T2b was .only present in small amounts and had the same amino acid composition as T2a.
3. Peptide T3. This peptide was insoluble after isolation. In the tryptic digest of the whole calamus extract there were three peptides which must have arisen as a result of chymotryptic splits in T3 during the tryptic digestion, even though TPCKtrypsin was used. These are listed in Table 4 . They were isolated on Sephadex G25 Superfine and eluted with pyridine-IN ammonia.
Analysis of T3 on the sequenator gave the following 53 residues:
31 Ser Val-Val-Ile-Gln-Pro-Ser-Thr-Val-Val-Val-Thr-Leu-Pro-Gly-Pro-Ile-Leu-Thr-Ser-PheSer Ser Pro-Gln-Ser-Thr-Ala-Val-Gly-Gly-Ser-Ala-Ser-Ala-Ala-Val-Gly-Asn-Glu-Leu-Leu-
Tyr
Gly Gly 83 Ala-Ser-Gln-Gly-Val-Pro-Ile-Phe-Ser-Gly-Tyr-Phe-Gly-Leu Table 4 . Composition and sequence of peptides from T3 which arose from chymotryptic splits in the tryptic digest of the whole extract The peptides were separated by chromatography on Sephadex G25 Superfine and electrophoresis at pH 3·5 Only 5-10 residues were obtained from initial experiments with the sequenator because the peptide was removed from the cup during the butyl chloride extraction step. The program was, therefore, modified to include longer drying times after the acid cleavage plus a precipitation step which consisted of addition of enough butyl chloride to cover the protein film followed by a further drying step prior to butyl chloride extraction. Although an amino acid analysis of the benzene extract after the coupling step was negative, the precaution was also taken at that stage of allowing a 20-s delay period with benzene covering the protein to ensure precipitation prior to beginning the extraction. Although this new procedure overcame the extraction problem, difficulties were encountered in identifying over 20 residues. Ultraviolet spectra and thin-layer chromatography indicated that there were two reasons for this: the yield of phenylthiohydantoin derivative dropped substantially at step 4 (GIn), and there was bad overlap beginning at step 6 (Ser). Manual changes to the program were therefore essential to prevent these difficulties. At step 3 cleavage and drying times were reduced to limit exposure of the N-terminal glutaminyl residue to acidic conditions after cleavage of the isoleucyl residue. On the other hand, overlap of proline into step 6 was greatly decreased by increasing the cleavage time at step 5. An intermediate set of conditions was used subsequently but manual changes at steps 13, 15 and 21 (prolyl residues), steps 9 and 22 (glutamyl residues) and a change to a peptide program after approximately 40 residues (cf Hermodson et al. 1972) should also increase the number of residues that can be determined automatically for peptide T3.
4. Peptide T4. This consisted of two peptides T4a and T4b. Direct dansyl-Edman determinations gave the sequences as:
T4a
T4b 93 98 93 97 Arg-Gly-SCMCys-Tyr-Pro-SCMCys
Arg-Gly-SCMCys-Tyr-Pro
peptides for the tryptic peptides TI-T4
Some of the arginine-containing peptides in chymotryptic or thermolytic digests of whole S-carboxymethylated extracts of silver gull feather calamus are listed in Table 5 . These overlaps enable the tryptic peptides Tl-T4 to be joined in the correct order. Table 3 .
B The GIx residues are both in the amide form since m6.5 is o.
(v) Complete amino acid sequence of the silver gull calamus feather keratins
A complete amino acid sequence of the combined bands 1, 2 and 3 (Fig. 2) of silver gull calamus feather keratins is shown in Fig. 4 together with that of the corresponding complete sequence from emu feather. A comparison of this silver gull sequence with the amino acid composition of the original bands is made in Table 1 . The values are in good agreement. The occasional disagreement could probably be due either to differences in some positions in bands 1, 2 and 3 or else to partial substitutions at some positions. 
Emu
Gly-Phe-Asn-Leu-Ser-Gly-Leu-Ser-Giy-Arg-Tyr -Ser-Gly-Ala'-Arg--Cys-Leui-Pro-Cys Fig. 4 . Comparison of the amino acid sequences of SCM-keratin from silver gull feather calamus with that of band 3 of SCM-keratin from emu feather rachis (O'Donnell 1973b) . The numbering is that of the silver gull feather sequence and gaps have been left where necessary to give maximum homology. The SCMCys residues have been written as Cys as they would exist in the parent molecule. The residues in silver gull feather that are different from those in emu feather are underlined. There were also small amounts of GIn (position 39), Val (position 55), and Ala (position 56) present and these have been designated by + signs in the summation of the amino acid residues found by sequencing the peptide (Tables 2 and 3 ). In the region 75-83 the interpretation was not always completely definitive due to appreciable overlap of preceding residues, and more quantitative data is needed to confirm the sequence. However, the homology with the emu sequence and the comparison with the amino acid analysis of the peptide are both consistent with and support this interpretation.
Residues followed by an asterisk are Asp (position 4) and Glu (positions 27 and 34) residues that could have arisen by deamidation of the corresponding amide during the chromatography in 50 % formic acid and they have therefore not been underlined as different in the two species. In fact, in the overlap peptides a peptide (Thl; Table 5 ) was found with GIn at position 27.
Discussion
It is surprising that a conserved, practically complete amino acid sequence of SCM-proteins in extracts of silver gull feather calamus can be determined despite the fact that there are three major bands present in the acrylamide-gel electrophoretic pattern of the extract (Fig. 2) . This means that the proteins must be almost identical in amino acid sequence and that relatively minor changes in cystine or amide content are responsible for the presence of separate bands on the acrylamide-gel pattern.
Two tryptic peptides T4a and T4b, one which contained one more SCMCys residue than the other, seem to provide an obvious explanation as to why bands 2 and 3 are faster than band 1. Amino acid analyses also suggest ( Table 1) that bands 2 and 3 have one more SCMCys residue than band 1. The separation of bands 2 and 3 on acrylamide-gel electrophoresis must then be due to an amide difference. Similar conclusions were reached from a study of the sequences of emu feather proteins and it seems reasonable to suggest that feathers from other birds could perhaps be sequenced without isolation and purification of individual component proteins. However, if there happens to be a deletion in one chain relative to another in a mixture of peptides in the sequenator there would be an ambiguous result. When alternative amino acids occupy positions in an amino acid sequence of a protein of an individual of a species it is usually found that they are likely to be the result of mutations involving one base change in the nucleic acid of the genetic material. Substitutions at positions 7, 39 (see legend to Fig. 4 ), 76 and 80 would require two base changes, which would be unusual. In the uncertain region 75-83 determined by use of the sequenator it is possible that there is a deletion in one of the chains relative to the other which would then give this apparent substitution at a particular position. The size difference between Gly and Tyr would support this line of thought.
The overall architecture of the silver gull feather sequence is the same as that of the emu feather (see O'DonneIl1973b). It is again a two-phase structure with the SCMCys residues occurring towards either end (in the matrix) of the molecule and a large (c. 62 residues) hydrophobic peptide occurring in the interior of the molecule (crystalline section). It is reasonable to predict that there will be a common architecture in all feathers in view of the wide divergence of these two birds as judged by taxonomic classification.
A comparison of the emu and silver gull sequences shows that there is a remarkable similarity. If one neglects deletions but counts insertions there are of the order of 20 differences with the majority of these being concentrated towards the beginning and ends of the molecules, i.e. in the non-crystalline regions. The cross-linking cystine residues occupy the same positions in both molecules (except for the extra one at position 88 in the silver gull feather). This comparison and a study of corresponding residues in the two sequences will help the physicists in refinements of their model (Fraser et al. 1971; also see O'Donnell 1973b) . Further sequences of other feathers will further define the invariant regions which presumably will have particular structural roles.
The sequenator has reduced very considerably the amount of work required to sequence a feather keratin because it can handle the insoluble featureless crystalline section (peptide T3). It is difficult to obtain 'overlap' peptides for this fragment using the manual procedure which requires sequences of peptides from many enzymic digests. However, with our present sequenator technology, sequencing of the last 10--15 residues in a 65-residue peptide is not satisfactory. With improvement here the sequencing of keratins isolated from feathers should be easy, as the molecule is small (c. 100 residues). The modifications to the program of Edman and Begg (1967) that were used here should be generally applicable to other hydrophobic molecules whether large or small. Although the solubility of small peptides in the sequenator solvents is now freely documented there have been few reports of the solubility of' large polypeptides during automatic sequencing. One such example is a 22-residue C-terminal fragment from the apolipoprotein of blood plasma (Brewer et al. 1972) which was lost from the sequencer cup after three cycles. This is a hydrophobic peptide containing two acidic residues. The crystalline fraction from silver gull feather proteins (approximately 65 residues) has one acidic residue in the first 40 residues but has one basic and at least one acidic residue in the latter part of the molecule, which places it in a similar category to the smaller apolipoprotein fragment insofar as the ratio of the numbers of hydrophilic to hydrophobic residues is concerned. To overcome the difficulty of cleavage of phenylthiocarbamoylprolyl residues from the polypeptide chain it was found to be satisfactory and also more convenient to extend the cleavage time rather than increase the reaction temperature (el Hermodson et al. 1972 ). In the sequencing process it was further noted that the tendency of amino-terminal glutamine to cyclize was enhanced when followed by a prolyl residue.
The dating of evolutionary development of birds by biochemical means is not highly developed. A start has been made using immunological cross-reactivity (see Feeney and Allison 1969) . A taxonomic picture (see Welty 1962; Fisher and Peterson 1964) shows gulls and emus to be only very distantly related. It is too early to say whether feather keratin sequences would be useful for evolutionary studies such as has been done using haemoglobins (see Air et al. 1971) . Nevertheless the smallness of the feather keratin molecule, its ready availability and the ease of sequencing (particularly if the sequenator's range can be extended a little) makes it an attractive possible tool for evolutionary study.
It is surprising that two birds as distantly related as the emu and silver gull should have feather keratins with such similar sequences. The silver gull is a flighted bird and the emu a flightless one. It points to a demand of conservation of particular amino acid residues as strict as that seen in structures of proteins such as some enzymes of specific biological activity. Comparison of amino acid sequences of proteins of other birds will have interesting answers with regard to the question of origin and diversification of flightless birds and perhaps the development of flight. A study of other feather protein sequences (and their progenitors in evolution such as those in reptilian scales) would probably give more information about this aspect of development than any of the other body proteins would.
The high-angle X-ray diffraction patterns of reptilian hard keratins (e.g. reptile claw) and feather keratin are very similar but there are a number of differences in the low angle pattern. This work is summarized by Fraser et al. (1972) . These authors say that this implies that there is a pleated sheet framework in reptilian hard keratin similar to that found in feather. Since the amino acid analyses of the two materials show some considerable differences a comparison of the amino acid sequence of lizard claw keratin with that from feather would be a big help in showing which residues have been conserved for the preservation of these f3-structures. Preliminary results showed that proteins from the claws of Varanus varius (kindly given by R. D. B. Fraser and T. P. MacRae) are not as simple as those from feather.
